We conducted a retrospective study to determine the incidence and characteristics of submandibular gland hemangioma at our institution. We reviewed the records of all patients who had undergone submandibular gland excision from January 1998 through December 2006. We found a total of 230 such cases. Of these, submandibular gland hemangioma was found in 4 patients (1.7%)-3 women and 1 man, aged 20 to 47 years (mean 34.8). Th eir duration of symptoms had ranged from 26 to 78 months (mean: 49.3). Th ese symptoms had included submandibular swelling, pain or discomfort, and features of sialadenitis. Computed tomographic angiography had revealed that the hemangiomas were supplied by the facial and lingual arteries. Two of the 4 patients had undergone preoperative vascular embolization, but it had failed to signifi cantly reduce the amount of intraoperative blood loss. Final histopathologic examination had revealed that all 4 lesions were cavernous hemangiomas and that they had replaced the normal glandular structure. No recurrence was seen during a follow-up that ranged from 47 to 72 months (mean: 56.3).
Introduction
Vascular tumors arising in the major salivary glands are almost always hemangiomatous, rarely malignant, and most common in the parotid glands of newborns and infants. [1] [2] [3] In adults, salivary gland hemangiomas are more common in the parotid gland than in the submandibular gland. When submandibular gland hemangiomas do occur, they usually present as an asymptomatic cystic mass, and they oft en extend over the ramus of the mandible. Some of these tumors are fi rm on palpation, and others are spongy. Clinical examination and radiologic investigation are important in establishing the diagnosis. Th e treatment of choice is surgical excision.
In some cases, a submandibular hemangioma is associated with the synchronous appearance of a cutaneous hemangioma. Th e latter is characterized by a bluish discoloration of the overlying skin that becomes more apparent during lacrimation.
We conducted a study of the incidence and characteristics of submandibular gland hemangiomas at our institution.
Patients and methods
We retrospectively reviewed the records at our Department of Otolaryngology-Head and Neck Surgery to identify all patients who had undergone submandibular gland excision from January 1998 through December 2006. We categorized all patients according to their histopathologic diagnosis.
For patients with a submandibular gland hemangioma, we compiled demographic data as well as information on the nature and duration of symptoms, the use of vascular embolization, the amount of intraoperative blood loss, and the length of follow-up.
Results
During the study period, 230 patients had undergone submandibular gland excision for various reasons. Th e most common histopathologic diagnosis was chronic sialadenitis (82.6% of cases), followed pleomorphic adenoma and adenocystic carcinoma (table 1). Only 4 cases (1.7%) of submandibular gland hemangioma were found. All 4 of these hemangiomas were of the cavernous type.
Th e 4 patients with submandibular gland hemangioma included 3 women and 1 man, aged 20 to 47 years (mean 34.8) (table 2) . Th ree of the 4 tumors had arisen on the left side. Symptoms included submandibular swelling (fi gure 1), pain or discomfort, and features of sialadenitis. Th e duration of symptoms had ranged from 26 to 78 months (mean: 49.3). None of these tumors was associated with a cutaneous lesion. One patient had previously undergone surgery for the removal of an earlier cavernous hemangioma.
All 4 patients had undergone contrast-enhanced computed tomography (CT) of the neck, and all of these CTs showed an enhancing mass (fi gure 2). CT angiography revealed that the hemangiomas had been supplied by the facial artery in all 4 patients (fi gure 3); in addition, supply from the lingual artery was seen in 2 of these patients. Preoperative vascular embolization had been performed in 2 patients 48 hours prior to surgery, but it resulted in no signifi cant decrease in total blood loss compared with the patients who had not undergone embolization (table 2) . Overall, the amount of intraoperative blood loss ranged from 300 to 400 ml (mean: 350).
Histopathologic examination of the excised specimens showed that part of the submandibular gland had been replaced by features of cavernous hemangioma. No postoperative complications had been reported. Followup ranged from 47 to 72 months (mean: 56.3), and no recurrence was noted during that time.
Discussion
Hemangiomas are classifi ed as capillary and cavernous. In adults, cavernous lesions predominate; indeed, all 4 of our patients had a cavernous hemangioma. Cavernous lesions are characterized by dilated, thin-walled vascular spaces fi lled with blood and lined with markedly fl attened endothelial cells. Th e structure of the vessels may follow a roughly lobular arrangement or a diff use, haphazard pattern. Th e walls are occasionally thickened as a result of adventitial fi brosis, and infl ammatory cells may be scattered throughout the stroma. Cavernous lesions tend to be larger and less well circumscribed than capillary hemangiomas. Th ey show no tendency to regress. Some 90% of all hemangiomas arise during the fi rst 3 decades of life. 4 Nagao et al studied a series of 20 patients with cavernous hemangioma of the parotid gland and found that their mean age was 26 years (range: 4 mo to 50 yr). 5 Th e patients in our study were somewhat older (second to fi ft h decades of life at disease onset).
Hemangiomas occur twice as oft en in females as in males. 6 In girls and women, the size of these masses may fl uctuate during menarche or pregnancy, suggesting that the endothelial cells may be quite responsive to circulating hormones. 6 A predilection for the left side has been noted. 7 According to reports in the literature, only 16 cases of submandibular hemangioma have been previously reported. [8] [9] [10] In addition to submandibular hemangioma, the diff erential diagnosis of a vascular mass in the submandibular area includes intramuscular hemangioma, lymphangioma, and angiosarcoma. Intramuscular hemangiomas are very rare; only 2 cases have been reported, both in the mylohyoid muscle. 11 Th e treatment of choice for intramuscular hemangiomas is surgical excision. Compared with intramuscular hemangiomas, lymphangiomas are more common in the head and neck, but they are diff use in nature and rarely arise from salivary gland tissue. 12 Angiosarcomas of the submandibular gland are malignant tumors that arise from endothelial cells, and they require surgical excision along with postoperative radiotherapy. As far as we know, only 2 cases of head and neck angiosarcoma have been reported. 13 Th e roles of ultrasonography and 99m Tc RBC scintigraphy in the preoperative diagnosis of hemangiomas in adults have been well documented, 14 especially in those cases in which a hemangioma clinically mimics sialadenitis, 8 as occurred in 1 of our 4 patients. Duplex ultrasonography and magnetic resonance imaging are also valuable in diagnosing vascular lesions of the head and neck, but these modalities are not used at our institution because of cost considerations, as our patients are generally of low socioeconomic status.
Th e imaging modalities of choice for investigating suspected hemangiomas are contrast-enhanced CT along with CT angiography to identify the vascular supply. Even so, the role of preoperative embolization of the supplying vessel is not well documented in the literature. In our series, embolization conferred no benefi t in terms of reducing intraoperative blood loss.
Surgical excision is the treatment of choice for submandibular hemangiomas. All 4 of the patients in our series had undergone a complete excision, and none of them experienced a recurrence during 47 to 72 months of follow-up. Other treatment options described in the literature include laser ablation, cryosurgery, sclerosing injections, and vascular ligation. 
